SUMMARY Atrial tracking pacemakers may improve exercise capacity and symptoms because they maintain atrioventricular synchrony and preserve the physiological response of heart rate to exercise. A rate responsive pacemaker which reacts to physical activity may be effective in patients with sinus node disease who are unsuitable for VDD pacing. At least three months after implant a double blind randomised short and long term crossover study was performed in ten patients with complete heart block: block was present at rest and during exercise on a modified Bruce protocol. Symptoms were assessed on a visual analogue scale and exercise capacity (maximal oxygen consumption and anaerobic threshold) was measured during rate responsive (peak rate 125/min) and conventional fixed rate (VVI) pacing (70/min). One month after randomisation treadmill exercise was performed. The mode was then changed to the other pacing mode and exercise was repeated three hours later. After another month the process was repeated but in the reverse order. During long term assessment there was subjective improvement in the sensation of breathlessness with rate responsive pacing. During short term assessment maximal oxygen consumption increased and the benefit was maintained during long term rate responsive compared with long term VVI pacing; oxygen consumption at the anaerobic threshold was similarly improved.
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Activity detecting rate responsive pacing is better than fixed rate ventricular pacing in patients with complete atrioventricular block. gen consumption and anaerobic threshold with activity responsive pacing.4 This short term study included patients in whom there was anterograde conduction through the atrioventricular node during exercise. We excluded such patients from our study because the inherent capacity for a rise in heart rate would have interfered with our objectives. The fact that our patients showed a smaller mean rise in maximal oxygen consumption cannot be explained by this exclusion, but may reflect their older age. Many patients do not exercise to their maximal capacity and it is reassuring that the present study confirms the impression that subjective symptoms are improved by rate responsive pacing. Rate responsive pacing reduced the symptoms of breathlessness and fatigue, and, interestingly, improved psychological symptoms, though only the effect on the sensation of breathlessness reached statistical significance. Though Humen et al demonstrated an improvement in anaerobic threshold but not maximal oxygen consumption in six patients undergoing rate responsive compared with VVI pacing,9 exercise capacity in their subjects was limited by factors unrelated to cardiovascular performance, such as claudication or arthritis.
Clearly there is an advantage in having an adequate increase in heart rate in response to exercise. A normal atrioventricular sequence may augment cardiac output at rest by about 25%,10 but during exercise the rate increase may be more important.8 Haemodynamic function during exercise has been compared in patients during VDD and VVI pacing at a matched heart rate.11 12 In the first study cardiac output was 8% higher in the VDD mode, whereas in the second study there was no difference between the two modes. As these studies cannot exclude atrioventricular synchrony occurring by chance the role of atrial contribution to the cardiac output response to exercise cannot be fully assessed. We are unaware of any comparison of VDD and rate responsive pacing.
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